I. INTRODUCTION
In many situations targets are tracked by a variety of sensors. The decision process involved in associating tracks belonging to the same target is a correlation problem which has been previously examined for various situations [ 1, 21. Once the targets are correlated an algorithm is needed to provide a single target track which has less uncertainty than that of the individual tracks themselves. This process is often referred to as track fusion.
Track fusion was examined by Singer and Kanyuck [ l ] under the assumption that the process noise between the sensors is independent. Bar-Shalom [3] showed that this noise is actually not independent, because whenever the target maneuvers or deviates from the process model, the deviation is modeled by the process noise which is the same for both sensors. showed that when this dependence is taken into account the area of the error ellipse for an a-P filter is reduced by 70 percent instead of being cut in half as would be the case if the independent noise assumption were correct.
The purpose of this correspondence is to compare these new results from Bar-Shalom and Campo with the measurement fusion method [ 5 ] . If the measurements from the sensors are fused and then tracking is done on these fused measurements, the error in the filtered state vector is reduced more than that presented in [4] . Section I1 describes the two different methods of track fusion and Section 111 compares the performances of the two with an example. 
TRACK FUSION
where xk is the state vector at time k , and vk is the process noise with
The measurement equation is given by
where zk is the measurement at time k and wk is the measurement noise with
(1) measurements to obtain an estimate of the state vector [5) . Since the measurement noise is independent for sensors i and j the equation for fusing the measurement vectors z; and zJk, in recursive form, to obtain the 
Ill. COMPARISON OF FUSION METHODS
Fusion of these tracks can now take place at either the state vector or measurement level.
A. State Vector Fusion
To illustrate the improvement achieved using measurement fusion over state vector fusion the example of where the measurement noise is independent with variance rk = 1. The steady state covariance and gain for the filter is given in [8, 91 . The steady state cross covariance matrix P'J can be calculated by substituting the steady state gain into (8) , letting PYlk = P2-components of the cross covariance matrix. state of all other processors in a distributed system [7] .
B. Measurement Fusion
The second approach to track fusion is to fuse the for the two-sensor fusion over the single-sensor case for a wide range of process noise q. The dotted lines are the reduction using the state vector fusion method described in [4] and expressed by (9) . The solid lines are the reduction in Pkik using the method of measurement fusion. In this method the measurements are fused by [61 (1 0) and the resulting measurement variance in equation (11) is rk = 112 if r; = rjk = 1. Fig. 2 reduction in the area of the error ellipses corresponding to the covariance matrices whose components are shown in Fig. 1 . 
